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Robert B. Annis
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Institute
Greetings from Grand Valley Sta te Unive rsity's Robert B. AnnisWater Resources Institute (WRI). It is my pleasure to aga inreport to you on our pas t year's activities via th is publication.
You will notice many fami liar names as we ll as some new ones as you
read th is report. The long-term partnersh ips that our Institute has form ed
with man y individuals and organizations have continued while new cooper-
ative initiative s have been deve loped . Our ab ility to sustain ex isting pro-
grams and partnerships whi le developing new ones is a good indicator of
the success and vitalit y of our Institute .
I call your attention to several important developments disc ussed in this
1998 Year In Review. First, you will notice me ntion of the ever increasing
number of services, including anal ytica l, comp uter, and internships, offered
to faculty and students. Th ese achievements mark the strong suppor t pro-
vided to education and research in our campus community. You will also
note that our Water Resources Outrea ch Education Program took a major
step forward by offering programs in a variety of new ports, including
Holland , Traverse City, Milwaukee, Racine, and Chicago .
The acquisition of a waterfront faci lity on Muskegon Lake provide s
numerou s opportunities for our Institute . The site wi ll provide a hom e for
the W. G. Jackson and support other WR I and GVSU act ivities in the
future. A $300,000 challenge gift by Dr. William an? Mrs. Kathleen
Jackson, a $200,000 gift from GVSU alums John Bultema and George
Bailey, the Comm unity
Founda tion for Muskegon
County, and a number of private
individuals made the property
purchase possible. We are now
exploring the steps that will be
necessary to develop the site as a
leading environme ntal research
and ed uca tion ce nter.
The past yea r was marked by
many contributions of our
Institute to our campus com mu-
nity, the state of Michigan, and
• conducts innovative
research and collects vital
data on the impact our
lifestyle has on our natural
resources
• shares information about
our environment with the
community
• collaborates with other
organizations to discuss
ideas and find solutions to
problems
• offers hands-on learning
experiences aboard
research vessels
• helps business, industry,
and communities imple-
ment environmentally-safe
practices
• confronts issues that will
affect our community in
the future
• provides GVSU students
with the opportunity to
apply their classroom
learning and be part of a
research team
• assists GVSU professors
in their research.
GVSU's newly acquired Muskegon lakeshore property
provides winter home for WRI research vessels.
continued on back
To preserve, protect and improve our natural resources
Environmental Research Group
An Interview with Dr. Rick Rediske, Program Manager
In our advanced research
laboratories, WRI conducts
sophisticated and
comprehensive
environmental .analyses and
research. This information is
the foundation that helps us
make decisions about living
responsibly within our
environment.
"The data weare able to
extract from thorough
testing procedures provides
vital input in decisions that
affect our choices and our
quality of life."
Why is it important for WRI to continue
to investigate the presence of chemical
contaminates in the environment?
The testing we do serves two purpo s-
es. First, it helps define the nature and the
extent of a problem or a potential prob-
lem. The best means of protect ing our
water qualit y is by preventing problem s
before they occur. That 's why we need to
cont inually assess the condition of our
environment so we can detect changes
that might signal a potential problem.
Second, it provides import ant inform a-
tion that will help decision-makers identi-
fy what should happen next. Without ade-
quate data, those who are working
towards change will have a difficult time
developing viable solution s.
Has your lab developed any new testing
systems or procedures?
This past year we established a toxi-
cology laboratory designed to evaluate
the toxicity of sediments to aquatic
organisms. The laboratory is dedicated
exclus ively to culturing specimens and
testing how toxins affect these organisms.
You completed an extensive investigation
of sediment contamination in the Tannery
Bay ofWhite Lake in Muskegon County.
Can you give us a summary of the results
and tell us how this investigation will
help clean-up efforts?
The results of the project show that
there are adverse ecological effects asso-
ciated with the sediment contamination.
In addition, mixing and resuspension of
the sediments continues to move the con-
taminates from Tannery Bay into other
parts of White Lake . The identification
of these issues has resulted in the
Michigan Department of Environmental
Quality raising the priority of sediment
remed iation of Tannery Bay.
You recently developed an Agricultural
Water Quality Index (AWQI) to help eval-
uate the relationship between farming
operations and water quality. Can you
explain the purpose of this index and why
it's important?
The index was desig ned specifically
for the agricultural community to assist
in evalua ting potential water quality
impacts from farming operations. It
builds on established indices that exam -
ine instream condi tions and incorporates
a series of meas ureme nts that evaluate
land use impacts on water quality. It also
assists producers in evaluating the sue-
cess of best management practice s that
are designed to impro ve water quality.
Over the years , we have spent millions of
dollars on preventing pollution and pro-
tecting our environment. In your opinion,
are those efforts paying off?
The challenges we face in preserving
our natural resources have changed sig-
nificantl y since the 1970s and 80s.
Today it's not so much an issue of the
direct discharge of pollut ants into a
stream, lake, or body of water. Pollution
prevention efforts by industry and gov-
ernmental regulation s have substantially
reduced that threat.
Now we are dealing more with the
aftermath of that pollution. Some toxic
materi als can persist for decades, and
remediation efforts can be very costly.
I would say our bigge st concern today
involves the uncontrolled consumption of
our natural resources , The growth we're
experiencing can result in uncontrolled
developm ent that can be harmful to our
environment. Results from the tests we
perform point out the need to control and
direct that growth in a way that will not
adversely impact our natural resourc es.
1998 Group Highlights
• Began investigating the bio-accumulation of resin acids
in the tissue of fish from Manistee Lake. The project is
funded by the U.S. EPA's Great Lakes National Program
Office in Chicago (GLNPO).
• Performed analyses of groundwater from five
contaminated sites to determine if natural biodegradation
was occurring. The project included investigations of
sites in Michigan and Maryland.
• Completed one year of performance evaluations of a
lagoon treatment system at Lakeview Airport where
groundwater is contaminated by the herbicide Dinoseb.
• Developed a water quality index to help agricultural
producers determine the condition of their streams and
what effect farming practices have on water quality. The
index, funded by a grant from the American Farm Bureau
Foundation, is one of the first tools developed to help
define relationship between land use and water quality.
• Completed a report, published by the U.S. Environmental
Protection Agency, which documents the environmental
impact resulting from past discharges of wastes from a
tannery on White Lake. The report, funded by the
National Oceanic and Atmospheric Administration and
U.S. Environmental Protection Agency, will help in
developing critical remediation strategies.
• Identified several areas of concern for sediment
contamination in the lower Grand River. Scientists
analyzed 25 core samples for heavy metals, PCB
congeners and semivolatile organics, selected pesticides,
and physical parameters. The project was funded by the
U.S. Environmental Protection Agency,
• Assisted three faculty members in their independent
research projects related to water quality issues by
providing lab space, equipment, and technical assistance.
• Concluded an international collaborative research project
between WRI, East China University of Science and
Technology, and Peking University in China. Sediment
samples collected from the east coast of China and
analyzed in the WRI laboratories showed there was little
PCB contamination.
• Published two research papers, co-authored by
undergraduate students, in peer reviewed journals.
Information Services Center
An Interview with John Koches, Program Manager
The Information Services
Center IISC) collects and
analyzes data from
environmental research
projects, condenses this data
into useful information, and
then offers the information
to those who make critical
decisions about managing
our natural resources.
"Through several different
projects, the ISC has been
able to develop tools and
methods for capturing
information on water quality
and land use issues. These
tools are valuable in solving
not only environmental
problems but also help shed
light on socio-economic
concerns as well."
c it
What has been the most significant out-
come of the ISC' s efforts this year?
If I had to pick one proj ect that had
the greatest pot enti al to imp act our lives
in west Michigan , I wo uld have to pick
the Water and Sewer Master Plan Upda te
bein g prepared for the Grand Valley
Metro Council and its Metro po litan
Water and Sewer Planning Agency
(MWSPA) . Th e MWSPA incl udes those
local unit s of government which ei ther
use or pro vide wa ter and sewer serv ice .
ISC is assisting the con sulting firm
Fishbeck, Thompson, Ca rr, and Hu ber as
the Agency contemplates the creation of
an Urban Services Boun dary. Such a
boundary would have lon g-t erm implica-
tion for future development through out
Kent County and is a technique that has
pot enti al for oth er communities facing
sim ilar growth managem ent issues.
WQte.J"
You have recently completed a program
fu nded hy the w.K. Kellogg Foundation
called Groundwate r Edu cation in
Michigan program (GEM).What is the
outcome of that project?
Since the program began in 1988, GEM
has created an info rmation infrastructure
and has provided us with the opportunity
to develop effec tive tools , such as the
Geographic Information Sys tem (GIS) .
We use these tools over and over in
other projects. For instance, the Michigan
Department of Environmental Quality has
asked us to participate in the statewide
Source Water Assessme nt Program. We' ll
be working with six local health depart -
ments in a 16 county region to collect infor-
mation on gro undwater, specifically public,
noncommunity wells. GIS will help us
locate and document critical information.
For the pa st few yea rs. WRI has worked
on the Bear Cree k Watershed Project.
Fundin g for the proj ect expired in
September. What did the project acco m-
pl ish and what lies ahead for Bear
Creek ?
Th e project began in 1992 when local
resid ents becam e increasingly co nce rned
abo ut the co ndit ion of Bear Creek .
Because the leve l of contaminat ion and
degradation was re lative ly low, efforts
focu sed on prevention rather than rehabi l-
itat ion.
Outco mes from the Bear Creek
Watershed Project include heighten ed
effort s to educ ate the public through a
newsletter, production of a series of envi-
ronmental plays for students, an exhibit
at "Celebration on the Grand," production
of several videos, and regional seminars.
Although the U.S. EPA grant which
supported the project has ended, interest
in the project, especially on the local
level, remains high . Cannon Township' s
effort s to protect their environment have
resulted in the addition of a Watershed
Administrator at the Township level.
This institutionalization effort acts as a
model for other townships looking for
ways to safeguard their natural resources .
1998 Group Highlights
• Continued working with Alpine Township to access dam-
age and determine the best course of remedial action in the
York Creek Watershed. This project is funded by the U.S.
EPA and administered by the Michigan Department of
Environmental Quality.
• Continued efforts to educate the public about water quali-
ty issues for the Bear Creek Watershed. This project was
funded by a grant from the U.S. EPA, administered by the
Michigan Department of Environmental Quality.
• Began development of a natural resource based Decision
Support System for the Little Traverse Bay Bands of Odawa
Indians.
• Completed stabilization of more than 1,000 feet of the
Alpine/Walker Drain streambank. Funding was provided by
the Great Lakes Commission.
• Continued to analyze and document land use and prime,
unique, and valuable farmland in Kent County as part of our
Farmland Preservation Project, funded by the Frey
Foundation.
• Completed Phase II and began Phase III of a Muskegon
County Land Use Initiative with principal funding from the
Community Foundation for Muskegon County.
• Completed the fourth year of the Gypsy Moth Suppression
Program.
• Collaborated with Fishbeck, Thompson, Carr, and Huber on
a Water and Sewer Master Plan Update for Kent County
funded by the Grand Valley Metro Council.
• Partnered with Westshore Engineering and Surveying on
the Ottawa County Solid Waste Update. The project is
funded by the Ottawa County Board of Commissioners.
• Collaborated with the Grand Valley Metro Council to
implement the Metropolitan Development Blueprint.
• Began development of a natural resource based Decision
Support System for the Pentwater River Watershed Project.
This project is funded by the U.S. EPA and administered by
the Michigan Department of Environmental Quality.
• Assisted local health departments as they participated in
the Source Water Assessment Program funded by the
Michigan Department of Environmental Quality.
Outreach Initiatives
An Interview with Dr. Janet Vail, Program Manager
WRI outreach initiatives
keep the community
informed about environmen-
tal concerns and offer unique
learning opportunities which
create awareness of and
appreciation for our natural
resources.
"One of the most important
things we do is to create
connections between indi-
viduals and groups. ..
WRI received a grant from the Michigan
Department of Education fo r teacher pro-
fessional development. How is that grant
being implemented?
The theme of the grant is Buildin g a
Learning Community through Aquat ic
Education. We have connected teachers
with the latest in water teaching materi als
as well as local water experts. We have
been able to offer teacher workshops, on-
site visits to classrooms, open houses
aboard the WRI research and education
vesse ls, and networking opportunities for
teachers. Also, student projec ts have been
implemented as a result of this grant.
Will this effort continue?
Most cer tainly. WRI receive d a sec-
ond year of fund ing for the project , and
we will be expanding the scope of the
activities. We will be developing activi-
ties that use the water qual ity data col-
lected by students on our vessels. Also,
GVSU has become affiliated with the
Global Learn ing and Observations to
Benefit the Environment (GLOBE) pro-
gram which is a world-wide network of
students who are collecting data for sci-
entists who are studying the environment.
We hope to assist schools in environmen-
tal monitoring.
WRI has long maintained an interest in
pollution prevention. Were there any pro-
jects in this area this year ?
Yes, WR I conducted a statewide sur-
vey and interview s with Michi gan com-
panie s about their pollution prevention
efforts , resulting in a publication entitled,
"Organizational Factors Associated With
Succe ssful Pollution Prevention
Programs." The Office of Great Lake s,
Michigan Great Lakes Protection Fund
provided funding for the project. It
appears that Michigan businesses are
making significant progress in imple-
menting good business prac tices based on
the principle of waste minimization.
As part of the Making Lake Michigan
Great Project . the W.G. Jackson vessel
visited ten ports of call in Michigan .
Wisconsin , and Illinois. What was the
purpos e of that trip?
WRI received funding from the U.S.
Environmental Protection Agency (EPA) ,
the SC Johnson Wax Fund, and vario us
community foundations to spread the
word abou t the Lakewide Management
Plan for Lake Michigan. Th is was a pro-
jec t of the Lake Michigan Forum, which
is the public input group for the EPA.
At each port of call, we collected
information about water quality, which
gave us an interesting look at the cond i-
tion of Lake Michigan on the whole. We
were able to compare data from one loca-
tion to another and start building a
lakewide data base which will benefit not
only west Michigan , but also every com-
munity that shares the Lake Michigan
shore line.
But there was another outcome from
the voyage that became very evident as
we traveled from one port of call to
another. We discovered that people who
live in the communities surrounding Lake
Michigan share the same concerns about
the condition of Lake Michigan. They
asked similar questions like, "How is
Lake Michigan doing?" "Can we safely
swim in the lake?" "Can we drink the
water? " "Can we contro l zebra mussels?"
Ques tions such as these show their inter-
est in preserving our mutual natura l trea-
sure. The trip, I think, brought people
closer together - it fostered many con-
nections that will help in the future when
decisions about Lake Michigan need to
be made. We're already planning another
exc ursion for next year.
1998 Group Highlights
• Acquired property on Muskegon Lake which will serve as
the permanent home of the WG. Jackson and will provide
storage and other support for the Grand Haven-based
D. J. Angus.
• Served nearly 7,700 participants in the Water Resources
Outreach Education Program, bringing the total number of
participants served in vessel programs to more than
51,500 since the program began in 1986.
• Completed a successful Making Lake Michigan Great tour
in which the W. G. Jackson visited ten Lake Michigan ports
and served over 2,000 participants. Principal funding for
the project was provided by the S C Johnson Wax Fund
and the U.S . EPA.
• Completed the project "Organizational Factors Associated
with Successful Pollution Prevention" funded by the
Michigan Great Lakes Protection Fund. It included a pollu-
tion prevention survey of businesses, case studies com-
piled by the Retired Engineers Technical Assistance
Foundation, and a final report.
• Held several teacher workshops as part of the Building a
Learning Community through Aquatic Education project.
WRI also hosted an Aquatic Education Extravaganza
which showcased the latest aquatic education materials
and highlighted several programs. This project was funded
by the Michigan Department of Education through their
Eisenhower Professional Development Program.
• Affiliated with the Global Learning and Observations to
Benefit the Environment (GLOBE) program, an internation-
al environmental monitoring program which links scien-
tists and students from around the world.
• Published an instructor's Manual for the D.J. Angus and the
WG. Jackson on the Internet (http://www4.gvsu.edu/wrill.
The manual contains information on the biological, chemi-
cal, and physical parameters measured on the vessels.
• Participated in the 1998 national Envirothon competition
which included instruction aboard the D.J. Angus and W
G. Jackson. More than 350 students from throughout the
vation visited the vessels.
continued from fr ont
The R. B. Annis Water Resources Institute works closely with GVSU profes-
sors researching our environment. This past year, the WRI provided services
to many professors, and WRI Faculty Research Awards to the following:
beyond. These acco mplishments were made possible by the expertise of a commit-
ted staff and the financial support of many found ations, state and Federal agencies,
and private indiv iduals. I am pleased to express my apprec iation to all who have
been involved in making 1998 another successful year for the Robert B. Annis Water
Resources Institute.
David VanDyke, Ass istant Professor of
Chemistry
Project title : Development of a
Chromatographic Method for Anal yzing
Carbonyl Compounds Produc ed by
Bioremediation
Stephanie Schaertel, Assistant
Professor of Chemistry
Project title: Laser Enhanced Detect ion
of Substances in Water by Infared
Camera
Neil MacDonald, Ass istant Professor of
Biology
Project title : Water Qual ity Monitoring
in the Pigeon River Water shed
Roderick Morgan, Visit ing Assistant
Pro fessor of Biology
Project title: Detect ion and
Quanititation of Hum an-Specific Fecal
Bacteri a in the Gra nd River by the
Polymerase Chain React ion
1998 R.B. Annis
Water Resources Institute
Administrative:
Tonya Cnossen
Judith Russo
Ron Ward. Director
Information Services Center:
Rod Denning
Ed Frye
Christy Heisler
John Koches. Manager
Barbara Sco tt
Kurt Thom pson
Frank Wash
Outreach Initiatives:
Richard Behm
Robert Burns
Bonnie Cow les
Ronald Dykstra
Anthony Fiore Jr.
Jerry Foster
John Gor t
Roger Hillstead
Douglas Maas
Joe Rohloff
Dave Strand
Roger Tharp
Gus Unse ld III
Janet Vail. Manager
Chuck Vanderlaan
Dale Woodhams
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WRI provides opportunities for students to pursue their interests in our
environment. The following students received WRI internships during 1998.
Shana McCrumb, VanderMey Intern Award
Shana ea rned a Bachelor of Science in Natura l Resources Manage ment degree from
the University in 1990 and spent six years working in environmental labs before
returning to Grand Valley to become a teacher. She is now pursu ing a second
Bachelo rs degree with Biology as her major and Earth Sciences as a minor.
Quang R. Dinh , D.J. Angus-Scien tech Educational Foundation intern
Quang 's love and interest in the environment began when his fifth grade cla ss went
on a field trip to the John son Nature Center. Impressed by what he discovered ,
Quan g decided to continue exploring nature to learn about the complex dependen-
cies that exist between the living creatures.
Steven Beukema, D.J . Angus-Scientech Educational Fou ndatio n intern
Several backpacking experiences in Utah, Colorado, Mont ana, Wyoming, and Texas
have enhanced Steven 's appreciation of nature, convincing him to change his career
direction from music to geo logy. Eventually, he plans to work with environme ntal
hydrogeologic problems in a second or third world co untry.
Maia Allred, D.J . Angus-Sc ientech Educ ational Found at ion intern
A recent GVS U graduate with a major in biology and a minor in chem istry and psy-
chology, Mai a has returned to the Unive rsity to earn her secondary teac hing ce rtifi-
cate. She plan s to help build a more environmenta lly awa re community by teaching
young people about important environmental issue s.
If you would like more information about WRI's programs, please call
us at (616) 895-3749, fax us at (616) 895-3864, contact us through the
Internet at http://www4.gvsu.edu/wri/, or write us at Water
Resources Institute, Grand Valley State University, One Campus Drive,
Allendale, MI 49401.
Environmental Research
Group:
Michelle Gray
Michael Swiech
MinQi
Richard Rediske. Manager
Kathr yn Tucker
Student Assistants:
Maia Allred
Carissa Bertin
Steven Beukema
Amber Brook s
Jessica Blunt
Lau rie Cavis
Beth Clawson
Jean Con zelmann
David Cro sby
Quan g Dinh
Daniel J. Graeber
Timothy Hazek amp
Lisa Hoffman
Jill Leale
Yash ica Lockett
Shan a McCrumb
Samu el McTiernan
Kaine C. Onwuzul ike
And rea Pickens
Timoth y Redder
Kim Robinson
Ramona Rogers
Jenn ifer Rumohr
Jerrod Sander s
Monica Simon
Bruce VandenBosch
Dustin Walsworth
